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mm&&mm(D<SmAft 5X10 18 atoms/cm 3 #TJ.O^iii(Z)^:i;# 
1X10 19 atoms/cm 3 J^T"e& *J > 
±£3@Br*J®# {110} H-efeU, 

mm^^^<Dmvit^m^mjLitmm^mizMi,r7 0. 5 0 ©tow 

IgjPtf 5 — 4 0nmT?fey, 

mm&Zfmm&^mtf 1X10 18 atoas/cm 3 J6lT.&o|ft3g©-£^*# 
5X1 0 18 atoms/cm 3 J£*T"£& *K 

{110} ®T?fey, 

JHJS# 5~40 nm-e& U . 

Btmx.&mm&'&m&ifi 5x10 18 atoms/cm 3 j^Tjaom^o^#*^ 

1X10 19 atoms/cm 3 J^TT*& *) > 

£fcSBBft®# {110} ®-e&y, 

HgJ¥;tf 5~4 0nm"e^>y, 
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V 

Mmjkxfmm&^m-aLtf uio 18 atoms/cm 3 j^T loiiffiMt^ 

1X1 0 18 atoms/cm 3 J^T"e^>U, 

£fc£g2PW# {iio} mt?&*;> 

mm^&i&&n(DmT*\$mm*mxi$mm&miztti,T i o. 5° cdhmebb 
mm^nn^mw-mmKn^xm^n^^^ 00-120 or©sg2it& 
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m^6K^x. mmm2m®!m&v oo~i 20 o'cx^Tfens^t?: 

^£ 1 Oppmj^T2:Lfc»7tt#H^*l?fft)4x&ii:«:#«S:i:'rs|gatt 

iftti jc m t $ Jim t . 

tt^l 0{C£^T, itffBH3MS«9 0 0-1 2 0 0 °C Xfi£>n& Z. H 
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i 

mmmi 2] 

[ft 1 3 ] 

mmBi&^mfommizM LTm7twmM,tpv 9 00-120 o-c^zm 
m&mi 4 ic^r. mmmzmmmitQ 00-120 or-e^t>ti-5 3i: 

[f9#£l 6] 

if 1 3 #igfjf 1 5fC&V^, ButEf! 2 i^iiiSix«iift^ft 
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BfffB^tt^#^M{cMLT^#H^*-e9 0 0-1 2 0 0 o C<Z>fg3i& 

m^m 1 9 ] 

SS#^1 gfrtaH3^S«9 0 0 — 120 OTC7?^T*5*lSr £ 

[§tS2 0] 
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i 

[0 0 0 1] 

^fg^^JMLfc^H (Thin Film Transistor : T FT) 1? 

[0 0 0 2] 

[0 0 0 3] 

s t f t © mn&t&ite k m &> e> tl T V \ £ „ 

[0 0 0 4] 

rm^hu^ ^M^^^fitt, ra-s«±jcraiv hvt?xm& 
a ?r > j * * ;i/ © na #s % i§ 5?) £ ti r v \ & „ 

[0 0 0 5] 

r s& k 9 >r - ®» ^ n y y ^ @& ttia&s&fE £ ff e> & & © -e, 
>jbo &iSttSfcufcTFTtftfc&a*iTv^. 

[0 0 0 6] 

- 1 3 0 6 5 2f ^ilBiCgi^HaitV^. Ef4**SB*©&ftrfcJ:, #H 
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[0 0 0 7] 

o x;%5igTtf*;r£#«rtBT?*>y, *g&-ffcKi5rrsi$ra% 1/5-1/ 

[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

^Ml^il LT^rrSfifttfBfcT F T f<DT F T^JlflStlfc 

[0 0 1 1 ] 

[0 0 12] 
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mmffi&ft^mfammzMLTmjt^mm.tpT'Q 00-120 or©i2i 

[0013] 

mum (Mx.&wntmmm) #^2nsM^&*u;m<u ji#imc&9o 

0~1 2 0 0°C (0£L<tel 0 0 0~1100TC) ©^^HT^ffctl^c 

#immmiz'pte< 1 o#jsui. f^tiftjc&o. 5~4b#h##*l 

[0014] 
[0 0 15] 

tfM¥7 - 1 3 0 6 5 2#&?g&C@E*2*l£&fl5S: 
3prJMUTjeatt^##ltWR&^b, ^©^&tt¥#ft?*^c*fbT9 0 0~ 
120 0°C(DS7C#ffl^,* (f^Sft 

o 

[0 0 16] 
[0 0 17] 

tot, 30l5c#i^iC^(-t5Wlitt7.7-^^7--;i/Tft9 

8 fibmE^F^ 1 1-3030246 
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f? -r s © *e -e & raffl & i» w s i i: ^ s . 

[0 0 18] 

ftffBM H ^ffi^##:^)l^^bTS^#H^*-??9 0 0-1 2 0 0TC©m3^ 
[0019] 

z^mmm^^m^mm^mmvr^mzm^xim^yt^mm-t^^ 

[0 0 2 0] 
[0 0 2 1 ] 

0 0-8 0 0X:T*&nii£1£8i&*<Dm&&t:&i£$Z£te<m&&&&mir& 
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. 2 5 OmJ/cm 2 -eMt*-^tlli^V^ 
■ 

[0 0 2 2] 

JCgfrf fc £ i± z> Jim n > 

& ^ -t -5 d i: & # m £. -t & % cd *e & -5 D 
[0 0 2 3] 

-<Z)^lCfcV>T^2^a»9 0 0 — 12 0 OTC©ffiSt?fffctl*- -CD 

[0 0 2 4] 
[^CDUdgCDMU 

% o t mm &mm & n e> z. 1. 1. -t z> . 

[0 0 2 5] 

mmm i ] 

*^j6#9 -e * m & L/ t as« jt tc t f t & fMStt- s ig &c o v > r 

[0 0 2 6] 

£i\ IilOULT^i«^ffltlfe„ SSlOltbTttiiHttdD 

o 
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[0 0 2 7] 

nvnt, mimmm (siox), mtmrnm (sixn?) 
> mitmimmm (sioxNy) , mitrim-v^m (aix 

Ny) C£^f^J«L<&^ftk©^«M£fflV^h&V^ 
[0 0 2 8] 

[0 0 2 9] 

re» btiiiffi&tt-siti o ltfmmxgfcb. #gg¥7- 1 3 0 6 

5 2#&#JC8B«3ftfc&ffi&5flJMbT3 0n«JS©#gSffi^3R|Rl 0 2$: 
*. 

[0 0 3 0] 

tf*tMTii^l^^i: lti?i/7> (Si 2 H 6 ) fcffl^fc 
Mffil&CVD&lCi: »J 2 0-6 0n«J?O^*«3iSgJB;S:^ Lfeo r©B# 

. m^icMA-r-sc , n amm) mm) £v*o 
fift o & n t>m ^ ft £ t & & o 

[0 0 3 1 ] 

*mmA&mm&Tf&m<DWtmifi 5x10 18 atoms/cm%T (0* l < 

B5X10 18 atoms/cm 3 J^T) , ^^©^^^ 5X10 18 atoms/cm 3 

j^t (^i<«5xi o 18 atoms/cm 3 ar) t tezmz^mmmm z*g 

lit, ^JgTCflSttl X 1 0 17 atoms/c« 3 #Ti:fcS«lK:«3lLfc 

[0 0 3 2] 
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SR3i3RJR©3eilft&«;*'r*«ljSC7c5llS:*j6DLfco =R#lftJC&, 1 0 PP m 
[0 0 3 3] 

— 7 0 Or (f^»i:tt5 5 0~6 5 0t;) CD£It'4~2 4^0fiM 
£#D*TMIItt3ifStlBll 0 2 3©*SllttSiSBtl 0 2tCtt-y^r^ 

1 X 1 O 18 ~ 1 X 1 0 19 atoBs/c« 3 ©fiT'i#tS 0 (HI (A) 
) 

[0 0 3 4] 

eastern ^ fc^.tf h i;f=.m&T*i$#ghw&mmtpiz-y>r;uz 

[0 0 3 5] 

.«3l*|RttiK:^V-^AS:^S"ti:fcS/U n>>f J* (Six 
Gel-x (0<X<l)«StlS) ^®#6K¥*##IBI&«^T*>& 
V*„ ^CD*§-£\ 2/U H^^^/V— ^Acf»lC-g-*tlS^^/ V— ^Att 5atomic 

[0 0 3 6] 

—y>rfr&MiZ%zirtfl,b (Co) , ft (Fe) „ r%*5VVJ* (Pd 

), e^(pt), i(cu), i(Au) n\^tz&*mAm<DMm5t>m& 

t~\%>f)W-V2± (Ge),»(Pb) l g(Sn) £ fc&^fimM (* 

o 

[0 0 3 7] 



1 2 



ffi$E#¥ i 1-3030246 



#5p 10 — 200979 



, 111 0 2{:^bTMIfbfco '&mteW'Vli3.1LeCl&m&ifX£.lsfc^*S' 

t i' 

#M*Lv*. (Hi (B) ) 
[0 0 3 8] 

Z.(D$?<D b-if-m^;i/^-tt 1 0 0 — 2 5 0 mj/cm 2 ©^#"e^e> 3 
[0 0 3 9] 

Cie>L/Tj|gatt*«*#S*lfc*gStt3llR|gl0 3S:»fe o Mtc#H^C 
tf»T?9 00—1 2001C (#*L<1£1 000 — 1 1 50 °C) ©figffiHOiJ 

^axgSftofeo ^fttMTttTMt^B^*"?? 1 o 5 or;, l i$ra<z>ftift& 
a&ffofe. (HI (C) ) 
[0 0 4 0] 

3&tt;#b^£ bt«M#H^ r> ; E-r#H^,, Tfcitx&y^-y £ 

-^t?^tStt#H^, (7fc^i:^X»7Kmi:T;i/if>©^-6r#H^^if) #35 

[0 04 1] 

xtfOHl) 1 Oppm^T («F* L < It 1 Ppm^T) tCLT 

fc<3tt'^§. $%^VN^*i^lC J:&3g7GjRj£#jgCI &oT L*e> 0 

[0 04 2] 

i^tTS B H B ttSMl 0 4 £#£ 0 f££{£3£?gi& 1 04 It 900-120 



1 3 



ffiltE#¥ 1 1-3030246 



dff 3JZ 10-200979 



[0 0 4 3] 

^ittilll 0 4 ?:;^-^>^bTM 1 1 0 5 ^Mlfe. *m 
[0 0 4 4] 

*bT!RiMbxeS:ffoT?Stt«l 0 5©3t®tCl 0iMj?©»'fb^3RJR 1 0 

4 Onmj|ttf)?£ttJi (4tiC^ ^*;Wg*ft««) tUSHt K «fc <5 U 

[0 0 4 5] 

7£f&U A°#-zi>^tcJ: »J>f- hgftSU 0 7 fe^bfe. (01 (D) ) 
[0 0 4 6] 

[0 0 4 7] 

HI (D) ©#JB#»£>*l,fce>, NSflttXttPSfift$:##tS^lt 
[0 0 4 8] 

#CtC, >f- 0 7(Z)^|®tC5~l OnmgffiCOiiV^aft'ffcSfillRl 09& 
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[0 0 4 9] 

MLTi^f^7^5:^\ ^K^t-jH lO^Mtfc. d ITS 
1 (E) ©jRJB&Wfc. 
[0 0 5 0] 

[0 0 5 1] 

V\ 1 X 1 0 21 atoms/cm 3 i:-rS^3tlfC|SS^-t^^Sll±^VA o ZL<D^ 

*fift©*iDXg{Ci: y V-Xl^l 1 1. Fl/>f>mi 12, LDDff 1 
1 ^^;bMMIcl 14^Hgbfc„ (01 (F) ) 

[0 0 5 2] 

[0 0 5 3] 

#cic >f- mb^i 0 7. v-xfi^Jc 1 1 i^Fi/>f>iici 1 2<Dmm 

KI^/fcSftfcfiftft&lSBI&BfcicU ^tie>©^M$r®M^i±fe 0 fit, 5nm 

KM) 1 1 5#aMft3*ifc 0 (Ell (G) ) 
[0 0 5 4] 
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[0 0 5 5] 

, 1 1 6l:Mbfe 0 IFM11 1 6fcLTtt, Sftfl: 

'J75K, aKU^KTSK, 9 U -fry (BCB) &JBv**itf 

[0 0 5 6] 

iff ^K^bi&^Tbfc 

[0 0 5 7] 

re>bx, hi (g) izix^mte t FT^#e>ti^o #n3M-em! 

^oT, ^©*>e>^*#3i©T FTJC*f.L/T5affl"5riB"efe*. *s 

•t £ » © ^M#?^*DX^) £ #|£;6SM © £ ^ &c # A L T % & A, £ IH£g fc* & 
[0 0 5 8] 

tf»tC^*n«#^j»i»t8a!ti. ^IXtfiiCWBX 1 0 18 atoms/cm 3 
J^T (^KiUXlO 18 atoms/cm 3 J^T) > Wtm<D&8Hfi 5X10 
18 atoms/cm 3 Jt^T (^L<»5X1 0 18 atoms/cm 3 J^T) <D £ £ T* 
&o£„ -y^r.«/S:Bfe<^JR7C3llttl X 1 0 17 ato«s/c« 3 Jgjn?T?*> 

[0 0 5 9] 
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[0 0 6 0] 

^anm^m^^mtm—m^±izN^^^;vmT f t tPfY^^ST f 

[0 0 6 1] 

^^fc. Hi (G) (Dm&lz&^T Kl/>f >SH«Sl l 8 fcfc^ttttcgMS'tS 

[0 0 6 2] 
[0 0 6 3] 

[0 0 6 4] 

«na#f^ns:»*Btca^Lfc^m, {iio} ®tc^/s-rs@#fHj&#£;riv> 
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[0 0 6 5] 

»<iio> xmzttm-tzmifTxtfv ht^§ 0 mmnminxtfy h i o 1 

li«^MM^UrcD^i>^7 0 2 fct^iMC LT|SI4>BJ:fC#*f» It V%£„ 
[0 0 6 6] 

rrt, j^i»-eH*tlfcflg«7 0 3 £t£*L£%©£EI7 (B) IC^tTo 0 
7 (B) ic^f#C HBlom^lSHlftfA^-^Sr^jttJcMISi-Si:, MMzi 
VT<D*Pj&&7 0 2lC^LTBI#f^JKy h 7 0 1 (tf>£>^) &^oT^ 

[0 0 6 7] 

t?Wi'J7©*M7 0 Zfrbmfrxtfv h 7 0 1 K23-LT5lv*fc# 
^7 04 t, T©*'frj&7 0 2 £0#r*3Ky h©#41\&7 0 5 

. ISffX^y h 7 0 1 (Dfctf*JlZmm± 2° J£m<Z)^HiCJR2;£3£iC&.5 0 
[0 0 6 8] 

2° J£*f*I (HS!WlCtt±1.5 0 JKrt, #*L,<tt±0.5° }CIfc 
[0 0 6 9] 

tfm^zm&mm y iz l 7tige-em^ l t v> £ m izmn zzt e> *i t 

So 

[0 0 7 0] 
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[0 0 7 1] 
[0 0 7 2] 

<l l i> tttfW&tiStf, ^H^WO^Stt^^K-ett <m>i 

m±7b*7o. 5 (xtt7o. 4t^z>wi%$>z>) ommn z % o xm 

?>ti&. z.<Dm&*)*$mi&mifi7 o. 5° ±2° ©ia^#$:%o 

[0 0 7 3] 

Ufa mm.WlZlZ3° J^W, #£L<&1° £*f*l) "T? 3.5. 
[0 0 7 4] 

* fc> *a}lA«I^©M^I^tTMtS^IlS#?:H R - T EM 
[0 0 7 5] 

TCharacterization of High-Efficiency Cast-Si Solar Cell Wafers 
by MBIC Measurement ; Ryuichi Shimokawa and Yutaka Hayashi, Ja 
panese Journal of Applied Physics vol.27, No. 5, pp. 751-758, 
1988 j iCfB^^tlfe rpianar boundary j X*$>Z> a 
[0 0 7 6] 
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[0 0 7 7] 

GraaijjcM&tt) # <i i o> ht**5»^, {2 1 1} m 

Jlff- £ & £ /t^ * - # -e & u , s $ « ^Steffi® & v**fc#T?& & i £ 

[0 0 7 8] 

misfcffiM. *§S«2#©5&if (9 0%K±, ^M«lic{±9 5%j^Jb) *<S3© 
*f^#, fP"& {2 11} JRSSISt^feftit^WWL/fe:. 
[0 0 7 9] 

110} t? {ill} ffitttjSi-ste^tttffc-rfc&e 

e =70.5° (DBHCZ 3 <A#J&:|&#£&£ ^ £#^*lTV^ 0 
[0 0 8 0] 

£$JC$j70.5° ©^ItllLTfe'J, {2 1 

1} ;Ka^T*&££^e>^iaScMy^£o 

[0 0 8 1] 

6= 38.9° OD^JCttS 9 ©>tfj£Jft#£fcfc<6#, ZL(DMtei&<D%g 
[0 0 8 2] 

[0 0 8 3] 
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[0 0 84] 
[0 0 8 5] 

'©fcRSRCD^tttt^^fcT (Electron Spin Resonance : E 
SR) KJ:oT:x£>«|frDfgfc)B;oT39i*l£. ^tt^ttllJiW 1 ©flMRXg 
{C^oT^$tlfe^att^M©X^>^ ( g^>^<i: : fc 5X10 
1 7 spins/cm 3 J£*T ($f£L<& 3X101 7 spins/cm 

o 

[0 0 8 6] 

ft ft ic # £ b & v n £ % & b x J; v ^ £ # x. -5 „ 

[0 0 8 7] 

[0 0 8 8] 

[T F T<Z)«v#ttJCg§t-££0J?J 
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[0 0 8 9] 

(1) *4 v^yymm (*y/*-7mttwvmx.(D&mm onm*.** 

■9-^U>yi/a;i/ K£&tfc#, N^* F Tfci: t*P^ #;i/§?T F T H 

=fejC60~100mV/decade (f^#JlCl£60~85mV/decade ) £/J\ 

(2) t FTcDmi^mm^mmn^^n^m^mm ufe) 

Nf t^MTFTf 200~650cm2/Vs (f^GfrlCte 
300~500cm2/Vs ) , Pf tl^lT F TTH00~300c 
m2/Vs (f^#HC& 150~200cm2/Vs ) 

o 

(3) t FT<Dmmm&(Dmmt.&z> v^mmz (vth) # 

, Nf t^;i/STFTT'-0.5~1.5 V, Pf t*MTFTt'-1.5 
—0.5 V£/h£V^ 
[0 0 9 0] 

[0 0 9 1] 

-$iz£z> Mti#ft^^t. y>^i/i/-^t»cMos $£3£-e& & >r > 
a - # tugg- & y > ^JcggiK h nr»7?S) y > >r>/t-*is»i©;&fc 

aa : 9s 

T FTO^ hftfi&l$(Z>IM( : 30nm^tJf50nm 
TFTO^hl: 0.6/tm 
[0 0 9 2] 
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gh z&ftnmwiWczm&z. ^^ifc. hbrkils ihhoteg© 

[0 0 9 3] 

&>±<Dmtevyyisis-*&£&is7 b isvxdtonmmteT 1 -*^ *m 

W©TFT^jeSS/U n^SSfUfflLfcl GFETCEttt*. ^b<&^t 
•t Sttffi £^ It ^ 2> Z. h b T ^ -5 . 
[0 0 9 4] 
(H»J2) 

T*&V^ ^-O^lCli, #gg^7- 1 3 0 6 5 2-^#©|li£M2iCf2«CD 
[0 0 9 5] 

#gfc-y^r 3- hSiCj: »J^b 

[0 0 9 6] 

rtuci: yS*fc»^¥ff**i^K:^a««tfc3!!gaffi«S:#sz:i:^T?Sfc 
- y ^ ;i/ #flrgafo&i! $ ft & v % © t\ $g&-ffc& \z & $. n z> - y >t ;v 

mm& 1 X 1 0 18 ~ 5 X 1 0 18 atoms/cm 3 mg£:, J&&MftXl£&4k 
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[0 0 9 7] 

» 

[0 0 9 8] 
[0 0 9 9] 

f bt, niSfiri ^siwufegri (b) ~hi (o s-eoiisgTTF 

1 i: H«l©ffft =6: * © T* & o £ „ 

[0 10 0] 

GMM3) 

#iy£M*e&, liiSM i x&iy£M2 ic^r 9 00-120 oic©*jRr 

[0101] 

SiSlR&An^^jR&^tf^H&'PJClB^ 7 0 0~1150t (f^^Wtc 
& 950-1 100 r) ©3&*!I.JiX@£:0. 5 ~ 8 ©RlSatff O t. ^ 

[0 10 2] 

*^M^l«^h^b^^^^Lfe^^cplC^S*^S:»^, 9 50 

■c i n# n©i^iii & f? o fc . r © xg jc j: »; *g att^ijR K * c -r * - 
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vsrjvmm* l x l 0 17 atoms/cm 3 j^Tic*-eiSMi--g>3i:^^^feo & 
fe, 1X1 0 17 atoms/cm 3 ^ia^S IMS (MMzZ^ ityfiffi ) 

H^lCte 1X10 14 atoms/cm 3 ~ 1X1 0 16 atoms/cm 3 < P>v\ 

[0 10 3] 

r<z)y\n>y>^{cj;§>fy # y>^ilii9 00-120 otos 
-gtVfcnmM.tp-VQ 0 0-1 2 0 or©^MSXg;M?;U£mv^ Mfn#B^C 

©^?ift-ffc3i^RJi!^©MS«:ft^:v^ofcrafi^i±<jeie>a!v^ 0 

[0104] 

SriiraS. mm7bm<Dmmtl X l 0 17 atoms/cm 3 J^TlC;i;T{£^ 

stiso-e, iijci©#iE(:j:otTFT#ft (4#ic*7«*«) ##e>o 

[0 10 5] 

(Hi«4) 

*H»J-eii. HiSMl XttHJIS#!f2 tCfcVAT 9 0 0-1 2 0 0"C<D7K^T 
[0 10 6] 

0>*£Sft&*Tofc. JMfrlft&cki:S3l«*2 0 1 _htc#MtJi3gJBI (IH^ltT) 

zmmis, *<D±izmitmmm"ete&'?x9 2 0 2 sr^ufco ^ut, ^© 

HHt'ii^aM?: 5 7 0°C 1 4 B£f!S£ Lfc a ;©1^1I@ (fcglMtX . 
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i)CJ:oT«)«5««2 0 3Sfffe. (0 2 (A) ) 
[0 10 7] 

mz. 7X^ 2 0 2 5:-eo*^Y^^tlt^btl 5Mfrbm&ftt~7t 
B) ) 

[0 10 8] 

fflg«i:nf^;i >f y * y >^1S«2 o 4 y l x 
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